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Forming Processes for GT
Components, Japan
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Organization of HGT Project
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KYOCERS
8000 kW HGT Project
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Ceramic Components for HGT
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Material for Microturbine Rotor (SN237)
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Hybrid Molding for Ingersol Rand
Microturbine Rotor

Caracteristics of Forming Processes
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Microturbine Rotor Reliability

Radial rotor (SN237) Failure Probability ;
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Microturbine Rotor Life Predicted

Weibull Modulus
Fracture Strength
Fatigue Parameters

Material Data —‘

Stress Analysis Data

(centrifugal + thermal stress)

Life Prediction of Ceramic Rotor

00000 TITRE T TTTME T 70
280000 [ Pf =50.0% | | ] m

260000

24HE0

220000

200000

180000

Rot at ing speed(rpm)

Pf=0.1% |||

160000

11 A

a1 1 10 100 1000 10000

Time(Hour)

140000




KYOCERD

Kyocera Industrial Ceramics

Vancouver, WA

Automotive Engine Components
Aerospace Pump Components
Aerospace Engine Seals

Gas Turbine Components
Aluminum Foundry Products
Semiconductor Processing Equipment Components
Papermaking Machine Wear Products

Broad Range of Heat, Wear and Corrosion Resistant
Parts
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Kyocera, Vancouver Developing
Bisque Processing

Bisque Fire
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Bisque Processing Applied to
Variety of Shapes

As fired tolerances +/- .75% per unit dimension
As-fired surface finish to 50 u-inch Ra
Cost ~ 85% of Hybrid Molding for 300/year production
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Bisque Processing Compresses
Cycle Time

Hard Tooling
Iterations

Bisque Process
Iterations

Development Cycle Time (Months)
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Bisque Processing Suitable for
Complex Shapes




KYOCERD

Brittle Material Toll Services

Forming

Machining/Grinding

Non Oxide Materials Sintering/HIP
Laboratory Analysis



